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(54) Title: CARBONYL STRESS- AMELIORATING AGENTS 
= (54) ±UUtK^UX h 

= (57) Abstract: Carbonyl stress-ameliorating agents which contain as the active ingredients an enzyme having a glyoxalase I activity 
and a carbonyl compound-reducing agent. These carbonyl stress-ameliorating agents rapidly eliminate carbonyl compounds and 
thus ameliorate carbonyl stress conditions. 
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mmm 

iiSi 

UX£D¥-£(Miyata et al. Kidney Int. 55: 389-399, 1999; Miyata et al. J. 
Am. Soc. Nephrol., 11 : 1744-1752, 2000) o *i )ltf-Mt^&, YEL 

t(Dmiz^V&3mmWtemik£ilfoX$>2> 0 1912 ^- MMaillard)^ 

(Maillard, L. C, Compt. Rend. Soc. Biol., 72: 599, 1912) 0 ^-fv — KS 

£ d 3 #\ 1968 tfn tf >©^/JniS^T$) S/;W\^ ^"D t? >(Hb 

aic ) ^#:f^T' * t ztummmmm c^xmm-r^ct &w % 

^(c^nfc(Rahbar. S., Clin. Chim. Acta, 22: 296, 1968) 0 ZCDm^^^U 
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Pg£$o#J (Advanced glycation end products, AGEs h#B§-r?>) f±, 

GEs tPM b < WW. bTV^ & (Miyata, T.et al. , Kidney Int., 51: 1170-1181, 19 
97, Miyata,T.et al. , J. Am. Soc. Nephrol. , 7: 1198-1206, 1996, Miyata,T.et a 
1., Kidney Int. 55: 389-399, 1999, Miyata,T. et al., J.Am. Soc. Nephrol. 
9: 2349-2356, 1998) D dftttB^fcl^TB^ M/X^St 

-U ^ W^K*fifttrSfe«)T?ft-5fc#^.e>nS(Miyata,T.et al., Kidney 
Int. 55: 389-399, (1999)) 0 If^f £OD-&0M£T?& SiSflfT' 5 P >f > 

X, SjM^fb(D^ffi3tJg{3i5lt3*;i/5}f^;b^ h U^©M##$g^£ft(Miyata 

et al. J.Clin. Invest., 92: 1243-1252, 1993, Miyata et al. Proc. Natl. Acad. 

Sci.USA, 93, 2353-2358, 1996, Miyata et al. FEBS Lett., 437, 24-28, 1998, 
Miyata et al. FEBS Lerr., 445, 202-206, 1999), E^±£.iSlitZ*i 

a, ^^>€#oifii^(3^bfeM^©ia^*^^-;Hb^^, mm 

mv&T^mmffltmvMmizm^TZt^Zbnzmyatfi, T. et al., Kidn 
y Int., 58:425-435, 2000, Inagi R. , et al., FEBS Lett., 463:260-264, 199 
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9, Ueda, Y. , et al., Kidny Int. (in press), Combet, S., et al., J. Am. S 
oc. Nephrol., 11:717-728, 2000) 

m^m^t^^Mm^tltz(Yam&da, K. et al., C 1 in. Nephrol. , 42: 354-361, 
1994, Nakayama,M. et al., Kidney Int., 51: 182-186, 1997, Miyata, T. et 
al., Kidny Int., 58:425-435, 2000, Inagi R. , et al., FEBS Lett., 463:260 
-264, 1999, Combet, S., et al., J. Am. Soc. Nephrol., 11:717-728, 2000) o 

H^(VEGF: vascular endothelial growth factor)©^^, rCMTZ d t 
^■fcttt-ofz (Combet et al. J. Am. Soc. Nephrol . , 11:717-728,2000; Inagi et 
al. FEBS Let, 463:260-264, 1999) Q COi^t:, ^Tit#^:fe^T & 

t & o x ^ s z h mm\is nx # d , zoi&mfimoi^&M & t>nx\^2> 0 

maTte, feiBt^^m©*;i/^-;Wf:^ti©±#(3073:^§o y;i^5f-7r> (gs 

H)£<fc^NAD(P)H&^©V K y Cin ^©^©rSttt otil 

&gfST&S(Thornalley P. J. Endocrinol Metab 3: 149-166, 1996) 0 * 

timmmzBij&u mmmzyvxz-v^-mzkwxmznzo nad(p)h& 

YyZ7,mM<D^m\Z&Z> GSH, &&,T$ NAD(P)H (Di&TlZj: 0 t) 
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mn^mmzn, ages©§*ihco&^§o mm^mmmmmcDihim^ gsh 

Z(D£ofc GSH£J;^NAD(P)^c7)U h* v >? xMWMWkM&i&Tft^ 

AGEs &tJ)]/7$=.)\'{b&fat9>WK<D carbonyl amino chemistry 

«fc-5&fb^tJ£fci:b h*7i;>S^t57^ ^T-^>(Brownlee M. et al. 
Science 232: 1629-1632, 1986), js&TF 2-isopropylidenehydrazono-4-oxo-th 
iazolidin-5-ylacetanilide(Nakamura S. et al. Diabetes 46: 895-899, 1997) 

o-fb^H: v^-fn*s #;i/#-;Wb^#re&s*^;i/^U ;k SkV? 

V <M*Ebfe(Miyata T. J. Am. Soc. Nephrol. 11:1719-17 

25,2000) o LfrU i^fiCftm AGEsOffM^Pl^-r^^ * 

t ^xmmt£m^mwm&i3)itf-Mt&M(Dfo-& &?\ tix& 
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'J*^r"9-5— BI (7^ h'f;!/ GSH U 7—M) II (tF 

ftRjfcfcJ; tK *;u^-;Wb^tiT^s^^;i/^'U^^rit-;i/^GSH©#ffiTT 
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m&ft, 0.1~50mM £teZ>£olzM£>£titc C33 h V X 

3 - 7 s ;t ^> 3 v > ^ ^ n £ h mtK£ ntz ^ -f na^b^t? & 

£ C53 icfBfg©;fr;i^-;i/X h l/^S£«$iJo 
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tit, *)i#-j\'&<DBii&&&^MW£m&g&zz£&mi%-?Zo ^.mzm 

*m%lzmm r S z. t § s *;i/#^;Wb£4&33g5t8U £ fc*. #;i/*^;wbi^ 

ffl£LX&te<D4t&y!l*m^2>Zt&-ettZ 0 ZCDXoWk&VotLXlt, tct 
X. I^MtlM GSH) Jp^cDmmfo^T z. £&T°&Z>o ZtiZ (Dit^ 

©»K ») o S fbi^rtJ S T S ttf £ § M b T t ^ ftfcf. t<D J; -5 & mm for- & 

x x r & t s fe #>© 5=- ^ —Jim & m t s 7)1 # 9- * > maMfc-e & a o 
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(DM~?l±Cmm) tplz&VZ, GSH^SMJg^ 0.1~50mM, cfcDMi;b<kb 1 

~iomM h-f&^t&T'g&o z.(vm&(Dmmmm-c gsh i^^aiaots 
-y-^ — tf i rst£ &n x. £ #i©as (c $^-r & z. t ft*-? g § o M ^ o capd & 

SH £ffll^Sd£:&T?£§o 

-tf I fc«t!Wfc^*tt«Ef^ffl*«r*S»*S*ifti*-r5o ^'JsMMf-^ — if I fck 
7* h^ji/GSH tf(EC. 4.4.1. 5)fc*D?ttiX*»3RTf*So ^'Jrfr*-^— If 

ij7$-)\s {^5.3-j-r*z#-ji) & N v v^rz-y-^— tf i (Di%m.m-&&mt^ 

^ h7jPft fMb^OT^b K£ N ^^^Wb^tJM^JO^TT"^ 
MeCOCHO + GSH <=± MeCOCH(OH)-SG fj!£fLtZZg L MeCH(OH)CO-SG 
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£b&l^ 

#$gtwi±, ^y^t^— fe* i m¥£*mz.%>mm% gsh ti^ts^t 

ni¥Lf&#J<Z)*I*&(Methods Enzymol. 90, 536-541, 1982, Methods Enzymol. 90,542-5 
46,1982) 

S#S(FEBS Lett. 85, 275-276, 1978, Biochem. J. 183,23-30, 1979) 
MM( B iochem. Biophys . Res . Commun. , 141 , 993-999 , 1986 ) 
b M J. Biol. chem.268, 11217-11221, 1993) 

h • tf i (Dmm^omm^mzm z tnz$nx^& (j. Bioi.chem. 

268, 11217-11221, 1993) G l/fe^T, <3©3il£^£fflOTs 
3— K^3^j*;frU:J**U;fr^!*fr£;&3:r^>f^— **JMbfc8MMS£$jg 



WO 01/45733 



PCT/JP00/08911 



-10- 

j§l#A?£ (sitespecif ic mutagenesis) [Mark, D.F. et al. Proc. Natl. Acad. 
Sci. U.S.A. 81,5662 (1984)] ^CLfe^oT, Z.ti n K 

;i/ & t tr «t o t , g#jft ©se tfascn * n a ±§^r© & s z t fcfc&*n t- & 
ffi-effl v n s o * a capd 43 if & ts )\y^-Mt^(Dm^ zmmt-tzm 

&lzi±^ CAPD*glL^fc*K 10~10 4 U N M£b<fci; 10~10 3 U©^U^-^rit^- 

i^llSM5ofc^l5 0 ^'J^i^-Hf II B\ t Kn^>7^>;VGS 
H fc h*^— fe*(EC. 3.1.2. 6)fc*^KnSfiD2K^»fillRTftSo MC^^TIt 

7k^«P bT?Li?££ b h 1 1 & MfiMtn]/*** > &B£t* 5£Jfc*«JS"f 
§o yVttV^—VU y^^XGSHK ^.tv^u^^— if ii£«fc 
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1 1 " 



CH 3 

c=o 

CHO 



CH 3 

CHOH 

COOH 



GSH 



CH 3 
i 

c=o 

CHOH 

i 

SG 



V^^+f^-M I 




tf n 



IIfcT3tvt*K fc hK:ft*f *#*(J.Biol.Chem. 271, 31 
9-323, 1996)^*«B!fct3^$nTV^o m^CiiSKiD^'JtW-- If Ilfct 
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Ts 0. 5-1 0U, J:f3M^b<(is l~5UT»ffl^>©^Stbl^ 
ttr—V II © lUte, l^UTe h^f;i/y;i/^^^>^6 l^mol ©?L 

*VT)]s^r\L K (R-C0-CH0) £.mz£l )ltf=-)l<X hbX^^iSfb^it" 

S)§o Z(D£oWb&mz^ Mints m^mmcDikrplzMihxhuxizth 

<5 o 
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mfeit b tz (D V »J ~* * it 7 — tz I fSt4 * 3 1!* jStc^ GSH © «fc a 
^*;i/^-;Wb^-#3M^J^*n^fe CAPDrt (WT> ^WilTOfcfcMTs #(3 CA 
PD M 2: IBtt I" 3 £ # ^tbiui ^-M^WM^m^m 7LtzbcDT:&z>^h 

£ rtfiBfc H^b b feg:^ & § v ^ tt*i^^>«Mi© «fc a & ffittl;: @^ b fc y U * 

*fc^U^^— t? l?§tt£M£3@tiS£@^bbfcif-X^ Ifdill 
^^;Wb^tj©^*(-^S^*;i/^^;Wb-&tijM7u^J(^ ^to capd MM» b 

* * ^ a*f # fc*»-r * n# e&*© * ;u#-;wb££i &i&£-r s £ h Ht-e 
^§/hM©^i^>r^fflbTffl^miil^r^^^s < t^^|gM^/f^© 

*'-;Wb^^5feffl * — h U v yftSIt § d £ «t D , «WrM©<^& ^ 1\ 

fbbfc>Rareffl^S£fc#-e#So f&fe^ ^utw-eifittsiits 
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M^ct^ti?>©HS#^ tf'JM^K ^>J^btf^;K ^'Jxfl/X 

;K 5T5 u TV tlx.— ^;i/^;i/^^> N ^ y ^ ^) ^m^-^^-A, ftV^PPVii 
^i^fiK #y#— K T^^-Mb-fe^D-x, ^ut^ i) n- hj;k 
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Mim&*ffiz.z&m&, mm-zmfeittztefr, yv**v ; 7—eum&& 

& < 1" 3 d i: g 5©tSf * b^o V ] ) — tf I rSt4 §fx. SSMRfcja 
btlt TKIt^ 7^S, 7;i/ft ^/i/^^r^;i/S N ^-^r— ;i/ 
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*'Jx;P7tx ^'J77 u d - h (pan), #ut^ b\ ^ 

rStt Six^iil: H^-fb b £ flf£ £r L * ^ A £ MM#r 0S& ^ i3 IS® £ 
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K&^tizk vm&ztftxzzo frmmcDmnizkio, ymmmtmmmico 
cotkm t^gij, izifo^xm'&mnzfi&o -mmzte, 
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^7?If 1 Hffllh btfti 1kg Sfe D 0 . 0 0 1~10mg, 

ages mm. %m®f>-f & z t iz x <o mt^-r sct^§i» 0 & t* & ^ % 
(D ages mmztmrzo nmizi^ mmmm. foz>\^±z-mmmi?h^L 

I) ^^rit— ;KMG0) s 43 £t>* 3 -t^*^;^ v >(3DG)^^^I^T & d 
t^o ^ti?)©*;p^-;Hb-ar^(is HHWc^-r (3 HPLC ^^ffl^tg 
^t^'J^-r^Clh^-e^So (Ohmori S. et al. J.Chromatogr. 414: 149-155, 
1987. YamadaH., J.Biol.Chem. 269: 20275-20280, 1994)&§V^ 2,4-i^— 

J$-r&^£j»£ 360nm(343(t?)BMjg-?:^J^-r-g»ci:*)l:^?>o AGEs 
^bTfciu ^ > h ^ >f ^^1 J: b t lijffl t § C t ^"e § § o ^>J->^>© 
^frffiHPLC (3ct€)^M^i(i:^T$)?>(Miyata T, et al. J Am Soc Nephrol 7: 

1198-1206, i996) 0 ^i&mz&if z^mMcD* ji^-jix h v^mnmm 
^ftitscn mfo^mmfc^&tt&ftfrTn-Mkt;^ ages amm^m 

^U^^-^a??* (%) £^ffo 
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t^77„ ffimzyv**?^— V I ©itJg(unit/ml)£, jfttttt^ U 
— b* I £»ib&i^££ 1 0 0 ^bfcBf®, 

(%) *mto 

EI 4 (is 3 fflco ^ * ^-Mb^SB^^*© tt>£.&Zb? 
2/ if ; 1/ n v > © J©£- ft ^ f o 
4^t^7 0 ±*» ;k ^^-;i/^u*^-9-— ;w 3-^^^> 

■y-^-Hf i &»jnb3&i>fcs* 1 0 ojufcR®, >ji3)^-Mk&m<Dm&m 

(%) ft^-To 

CUM l } U ^grW©^ u 

( 1 ) mm^m 

*^;i/£f»J JMDPB S PfrfmrXDPB S(-)^(pH7. 

4)&*g-£u pWi/^ U ;i/«S*s400x/M N 0, b 2 n 

4, 8mM (Dmm*mmU 37°C"?M>*:3-^-hbfco 0, 2, 4, 8, 24«fffl«t 
1t>7U>7'U &*a>V>zr)\, lOQul £.2MMMmWt4QuU 1% o-7 
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y*j7 x > 200//M ^U7f-^it-;v 100//I zmZ-Wttm, 25°CT 1 

KJfo£-££o Ohmori ^©^^(Ohmori S. et at. J. Chromatogr. 414: 149-155, 

2>*y*w >mmfa*M.m* ? ^m^tz hplc ia^ii^itfco 
( 2 ) im**^ 

( 1 ) mmxm 

* 3- )V ;bvlJg^400//M, y;i/^^^->^iJg^4mM, ^U^^r^^ 

— fe* I^£iI;t3B#3imjg#8, 16, 40, 80 unit/ml © PBS(-)}§M£S!®i U 

( 2 ) Hl^m 

(12)o ^U^t^ — tf I §»-TS^ht J; 

( 1 ) nmism 

Cmm — Ms PD-4s 1.5) (3^;i/^^^-> s te" I 

(^»J2 hlWIC*)©) £«]U 40l/^:t>*Ig^O, U 4mM, ^U^^r^ 
7-l?I«S*»0, 1.3, 5.2 unit/ml ©?«§gHMb, 37°C-(M ^J-^- bL 

fee ie$p^^^^>^'; >^*u, ^^©-f->r;noo^H3 2Mmmm®$40juL 
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1% o-7i-^i;7; > 40/llU 2,0/j.M (D 2,3-7$ 100// 1 SiPA« 

25°C-e 1 RffflSJ©^«feo Ohmori Ohmori S. et al. J. Chroma 

togr. 414: 149-155, 1987)(c X D 3-^^-^>^>z2 y > N ;K ^ 

^;uyu7|-^it-;i/i; o-7rc-;uu>s;^^ >£<7)MjfoT£j?So-f s^y ^-tf-y 

*7ASffl^fe HPLC (3 <fc t) ^ L5£fi b £ 0 
( 2 ) lltg^ 

^y^+J-^— t? i tex-atfjiff-xxDimmx capdm^© 3-^-*- 
( 1 ) mmxm 

00//M. ^;i^^2r>i§Jg**0, 0.5, 1. 5mM, V U ;t dpit ^— fc? I iftg# 0, 0.0 
5, 0.1 N 0.5, 1, 2 unit/ml CO PBS(-) (pH7.4)?§M£f|§!£U 37 0 CT 1 Bf^-T > 
^a^-bbfeo ©-^ > r;H00// Hz 2M ii^tgMO/^h 1% o-7 i-l/ 
>^T* > 40/^1, M*J:bT 50^M CD 2,3-7^ >^^r> 100/il £j]D;ll* 
jf^s 25°CT miSSJft^-ferfco Ohmori £>©73&( Ohmori S. et al. J. Chroma 
togr. 414: 149-155, 1987)^J; D )lt o-7 x.- U>i>T^ >t(D 

S/foT^f 3 * J U >l§##:£3£*g *7ASffl^fc HPLC £ «fc 5 

ILL 

(2) 
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m%v><bfttzo (1214) o sm^M-sm^rtes £a&tt©{g^3-^^>y;i/=i 

(MMm 5 3 ^ ^- ?t > j; § =§- * ;i/^rz;Hb-&t)^M ^© s> * >i/5tf-;Wb 

( 1 ) 

^UTf-^-tt— ;i/ttJ$^ lOO^M, ^P^ftVlS^O, 0.1, 1, lOniM, W^r 
3^^ — If I *§JW0, 0.01, 0.1, U 10 unit/ml ©PBS(-)(pH7.4)^M^flS 
U 37°CT- 1 IgftU >JPj-^- h Ufeo &*(DV>v°)im/uL\\Z 2M«i4 
0//1, 1% o-7^- > 40//1, FWI?*P^ bt 50/zM© 2,3-7*^ >^ 
:*> 100/zl %1mz_mnWi, 25°CT 1 Btfg^jS^-frfeo Ohmori £©7j&(0hmori 
S. et al. J. Chromatogr. 414: 149-155, 1987) lz <fc D 7 U ^^rf--;i/ i: o-7 

hplc ^li^ibfco ^^-;i/^u^-^lt-;i/, 3-ft^>>^3V>{; 

( 2 ) nmam 

y y 7h^t^— ;k * ^Jis y u ;p £ z-^ar^s y^ ^ v > 
mmt, yji^^-^y^tsmmizyv^-^-v-^—if i commix d, 

^— tf I ©nip ^ h (3, ^*;p^;Wb^o^**<Dii^p^<»^ti7t (m 
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cmmme^ v^zi-xyiz&m cAPEi«^©^±?;i^-;wbi^j© y^v 

( 1 ) nmmz 

mm ttrntzMmmm z mm. u & capd ( ; ^ -m, pd-4, i . 5 
mp^i? ^Bffs i mm) iz?ji#?-*y, w-x^vj— t? i &sanu 

7)l$^yt>m&®5rms ^ij3r^7-fe*IIS^0, 5, 10, 2 0 unit/ 

&^©^>:7V1/ 100//U3 2M3tiM^S£40,uK 1% o-7 3L-)s>i?T^> MjuL 
ftmm&t^X 20//M© 2,3-7^7 >^^-> 100/* 1 £iDx.M^ 25°CT 1 B§ 
^^^-B-feo Ohmori £>©#& (Ohmori S, et al. J. Chromatogr. 414: 149 
-155, 1987) izX K) *y 7 v>, ^* U Th^it— ;k 

*7A£ffll^fc HPLC Mb^lbfeo 

( 2 ) mmmm 

W**V7— if I ^ct^^l/^^^l-^CD^P^ct CAPD^tt 1 © 3-^* 

ipi'^nvx ^';^-dr-tt-;k ^^;i^^u^-^1t— ;i/3&if©^^;i/^-;Hb 

i^Mjg©M'j>#t£®^n£ (Ei6) o ci©::^^, tf i j3«t 

t/^;i/^^^>c7)«(3 <fc ^ CAPD /§#jaj©f*]© CAPD m^(D^ijJl^~Mt^ 



gijt±©*IJ^©prfEi£ 
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